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Mam ma lian Fe ces in Grain Prod ucts

Alkaline Phosphatase Detection Method
First Ac tion 1990
Fi nal Ac tion 1994

(Applicable to brown rice cream, oat bran, grits, semolina, pasta
flour, farina, barley plus, and corn meal.)

Re sults of the interlaboratory study sup port ing ac cep tance of the
method:

Brown rice cream: sr = 4.3; sR = 5.3; RSDr = 17.8%; RSDR =
22.0%

Oat bran: sr = 5.5; sR = 7.8; RSDr = 25.2%; RSDR = 36.0%

Grits: sr = 3.4; sR = 5.6; RSDr = 15.1%; RSDR = 25.2%

Sem o lina: sr = 3.6; sR = 4.7; RSDr = 14.4%; RSDR = 18.7%

Pasta flour: sr = 5.5; sR = 5.5; RSDr = 22.0%; RSDR = 22.0%

Fa rina: sr = 2.3; sR = 4.4; RSDr = 9.2%; RSDR = 18.1%

Bar ley plus: sr = 4.1; sR = 6.1; RSDr = 17.5%; RSDR = 26.0%

A. Prin ci ple

Intest inal  t ract  of  most  mammals contains alkaline
phosphatase enzyme. Enzyme at test pH and temperature splits
phosphate radicals from substrate/pH indicator phenolphthalein
diphosphate to produce light pink to red-purple color from free
phenolphthalein.

B. Apparatus

(a) Hot water bath.—Maintained at 42° ± 1°C.

(b) Hot plate stirrer and stirring bar.—See 945.75B(n) (see
16.1.01). 41 mm ovoid stirring bar is recommended.

(c) Petri dishes.—Plas tic, dis pos able, or glass; 150 ´ 20 or 150

´ 15 mm.

(d) Weighing boats.—8.1 ´ 8.1 ´ 1.9 cm, 100 mL capacity, or
approximate equivalent size.

C. Reagents

(a) Mag ne sium chlo ride so lu tion .—Dis solve 0.203 g

MgCl2×6H2O in wa ter and di lute to 500 mL with wa ter. So lu tion has
in def i nite shelf life.

( b )  St o c k  t e s t  re  a g e n t . — D i s  s o l v e  1 9 . 0  g  b o  r a x

(Na2B4O7×10H2O) and 6.28 g an hy drous Na2CO3 in 1 L H2O with
stir ring. Add 0.94 g phenolphthalein diphosphate (Sigma P 9875, or
equiv a lent), and stir while add ing 2 mL MgCl2 so lu tion. Prep a ra tion
is sta ble ca 4 months at room tem per a ture. So lu tion should be
col or less and ca pH 9.5. Dis card if not col or less. De graded
phenolphthalein diphosphate pro duces pink color in re agent. Store
phenolphthalein diphosphate in des ic ca tor be low 0°C.

(c) Liquid test agar.—Prepare fresh daily and maintain at 42°C;
150 mL per plate is needed. Measure equal volume of stock test
reagent, (b) (half of total test agar volume needed), and of water into
separate beakers of appropriate size. Beaker for water must be large
enough to accommodate 2 times the volume of water. Reserve stock
test reagent. Place beaker of water on hot plate stirrer, add stirring
bar, and with rapid stirring, add sufficient agar to water to yield 2%
agar solution (1.5 g agar/75 mL H2O). Continue stirring, and heat to
boil (watch for foam-over). Place cover glass on beaker to prevent
heat loss. When agar begins to foam, add reserved stock test reagent, 
pouring reagent down side of beaker to prevent agar from coming
out of solution. Stir rapidly over heat ca 1 min.

D. Determination

Weigh 10 g from each well-mixed test prod uct into weigh ing boat. 
For each 10 g test por tion, use num ber of plates ap pro pri ate for
prod uct/fe ces vis i bil ity per prod uct as fol lows: one plate for corn
meal, 2 plates each for grits and sem o lina flour, and 3 plates each for
oat bran, brown rice cream, pasta flour, fa rina, and bar ley plus. Cool
boiled test agar by plac ing beaker in larger beaker of cold water.
Con tin ually stir test agar and check tem per a ture un til so lu tion is
42°C. Pour test agar into Petri dish, ca 150 mL per dish. Im me di ately 
dis trib ute monolayer of prod uct onto sur face of test agar by gently
tap ping weigh ing boat; hold boat so that prod uct flows over 1 side,
not from a cor ner, tilt ing and mov ing boat above agar sur face as
prod uct flows. Let prod uct be come wet with test agar be fore add ing
an other layer. Dis trib ute test por tion evenly among ap pro pri ate
num ber of Petri dishes. Con tinue in this man ner un til en tire 10 g test
por tion has been added. Dis tri bu tion time should be ca 1 min/10 g
test por tion. Sep a ra tion of prod uct and fe cal par ti cles is best while
test agar is hot. Mul ti ple test por tions can be added to re spec tive
dishes one at a time, or a lit tle of each test por tion to its re spec tive
dish se quen tially, un til all of each test portion has been dis trib uted. If 
clump ing is ob served while add ing test por tion, gently swirl plate
be fore con tin u ing. Swirl only when clumps form.

Let test agar gel with lids off Petri dishes (re quires ³20 min). Agar
is gelled when no agar flows when dish is slightly tipped.
(Note: Take care not to dis turb dis persed ma te rial in liq uid test agar.
If par ti cles are moved, color con cen tra tion around par ti cles will be
dif fused and pos i tive spots will be missed.) An elec tric fan, blow ing
gently on Petri dishes, may be used to has ten cool ing and gel ling.
When agar is firm, check for pink to red-purple spots, view ing plate
against white back ground. Color of pos i tive spots should be same as
that seen in pos i tive con trol plate. (Be care ful not to count spots that
are red dish brown or that have an other added color. Ex tra col ors are
dyes that leach from grain prod ucts them selves.) Ex am ine both top
and bot tom sur faces of each plate so that line of sight is
per pen dic u lar to plate while plate is held at 45° an gle to white
back ground on ta ble, with light source di rected onto plate from
above. View plates from side as well as top and bot tom. Mark
pos i tive spots on lid of dish, us ing grease pen cil, and mark lid and
bot tom to gether, us ing wa ter proof marker, so that lid can al ways be
placed in same po si tion.

In cu bate Petri dishes 10 min in 42°C wa ter bath. Sub merge plates
in bath just enough to cover agar level in dishes. When sev eral
dishes are in cu bated at one time, place plates in wa ter in pairs,
stag ger ing times so that read ing de lays are avoided and small,
rap idly dif fus ing pink spots are not missed. Re move plates from
wa ter bath af ter 10 min. Wipe in side of lid to re move fog and hold lid 
so that bot tom edge of lid is 2–3 mm above top edge of Petri dish
base while plate is read. Mark spots as be fore. Re place lid and re peat
10 min in cu ba tion 2 times, mark ing ad di tional pink spots on Petri
dish lid af ter each in cu ba tion pe riod. Tally and re cord num ber of
spots as fe cal par ti cles per 10 g test por tion. Spots that ap pear and
then are not seen on sub se quent checks and spots that are seen on
bot tom of Petri dish with prod uct are to be counted in tally.

E. Pos i tive Con trol for Fe ces and Test Agar Me dium

Scatter some ground, known rodent feces on Petri dish of liquid
test agar in place of food and continue with method. One control
plate is needed for each batch of test agar prepared.
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F. Re sponse

Amount, intensity, and range of color (light pink to red-purple)
observed will vary depending on size of fecal particles, species, and

diet of animal. Particles as small as 250 mm can be identified.

Ref er ence: JAOAC 72, 766(1989).
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